Objective: The pathogenesis of depression is not fully understood, but studies have suggested that higher circulating levels of C reactive protein (CRP) might relate to depression occurrence. However, due to the highly variability of individual patients' conditions, the results to date are inconsistent. Considering Single nucleotide polymorphisms (SNPs) of CRP gene have also been suggested to predict plasma CRP levels. In the present study, we hypothesize that inherited CRP allelic variations may co-vary with depressive symptomatology. Methods: We recruited patients with a diagnosis of depression, with or without family depression history. We then detected serum CRP levels, as well as genome CRP SNPs from participants of this project. Results: We found a significantly higher circulating CRP levels in patients with a positive family history. Furthermore, we also identified certain inherited CRP SNPs (A allele in rs1417938 and C allele in rs1205) which could up-regulate serum CRP levels and thus be associated with depression occurrence. Conclusion: Our findings raise new evidence for the relationship between circulating CRP level and depression occurrence.
Introduction
C-reactive protein (CRP) is a conserved protein which has existed for more than 400 million years and is found among vertebrate and invertebrate animals. CRP can strongly react with C polysaccharide of pneumococcus and thus is how its name is derived [1] . CRP was initially conditions, such as cardiovascular disease, metabolic syndrome or cancer, patients will usually have a serum CRP level higher than 3mg/L [3] . Furthermore, studies also indicate an increase in serum CRP may be related to some physical activities, such as smoking [4] .
It has been widely acknowledged that chronic inflammation is largely involved in depression [5] . Considering elevated CRP is a primary marker for chronic inflammation, two hypotheses in the field have been raised regarding to inflammation and depression [7] : The first hypothesis is depression related neurobiological conditions may lead to enhanced inflammation and CRP levels. In contrast, the second hypothesis states that elevated CRP or inflammation conditions, in turn, may increase the risk of depression.
Plenty of investigations had been made to find out more precise mechanism under CRP and depression, however, the results to date were inconsistent and full of controversy.
Interestingly, both CRP polymorphism and depression are about 40% inheritable [8] . Furthermore, identical twin studies have suggested a potential genetic pathway which may link depression and elevated CRP levels [9] . In addition, there are several CRP genetic polymorphisms which have been found to regulate serum CRP levels. However, although some studies have implicated CRP in depression occurrence; whether and how CRP involved in it still remains controversial. Considering there is evidence suggesting CRP gene polymorphisms and serum CRP level were susceptibility factors for depression in elder people [10] , in the present study, we have investigated family inherited depression and calculated its potential relations with certain inherited CRP SNPs. The aim here is to more accurately describe the role of the CRP gene polymorphisms and serum CRP levels in depression, and also to discuss whether circulating CRP levels may contribute to depression occurrence. 
DEPRESSION IS ASSOCIATED

Depressive symptoms
Depressive symptoms were measured by using
Hamilton Rating Scale for Depression (HAMD-17). The patient is rated by a clinician among 17 dimensions with a score on a 3 or 5 point scale. A score of 0-7 is considered to be normal.
Scores of 18 or higher indicate moderate or severe depression.
DNA isolation and SNPs analysis.
DNA was isolated from frozen whole blood samples as previously described [22, 24] . The CRP gene is located on chromosome 1 (1q21-23), which has two exons and encodes a protein with 204 amino acid length. In the present study, we have employed five common CRP gene polymorphisms: rs3093059, rs1417938, rs1800947, rs1130864 and rs1205 (Figure 1 ). We selected these markers by using Tagger algorithm and the HapMap genotype data in China [6] . Subjects were genotyped by using 
Statistical analyses
All data statistical analyses were performed by using SPSS v15.0 (SPSS, Inc., Chicago, IL). The Data were expressed as Mean±SEM. 
Results
Population characteristics
Circulating CRP levels and depression
In our research, we have found fDEP patients have a significant higher circulating CRP level than non-fDEP patients. In non-fDEP group, the circulating CRP level was 1.144±1.452 mg/L, while in fDEP patients, this number was increased to 1.744±1.635 mg/L (p=0.035) (Figure 2 ). 
Discussion
In our study, we examined multiple demographic, [11] [12] . In contrast, Luciano et al [13] examined the relationship between depressive mood state and CRP SNPs in two elderly cohorts while adjusting for age and gender. They reported a modest significant association between rs1800947 and depression in one of the cohorts. Although they found no association with depression and rs1205, Almeida et al [14] reported an association between rs1205 and depression in 3700 men aged 70 years and over. Another study also indicated certain CRP gene haplotype was positively related with depression and high serum CRP level [15] .
Considering the difference between reports may come from huge individual patients [21] . In the present study, we also found CC genotype in rs1205 and AA genotype in rs1417938 showed a significant higher serum CRP level. The detailed mechanisms for those regulations are still unknown and might also include epigenetic modifications of the gene, which have not been investigated in this study.
Because both depression and CRP polymorphism are around 40% inheritable, we thus analyzed our data and tried to find out whether CRP polymorphism might be related to depression in an inherited manner.
Our results here have showed that A allele in rs1417938 and C allele in rs1205 SNP were potentially related with fDEP patients. Those data indicated certain CRP polymorphisms were positive with depression family history.
Considering inherited factors would usually
show dominant effects than other sporadic factors in diseases, our data further support CRP polymorphism may relate with depression occurrence.
As many previously reports have indicated CRP gene polymorphisms may regulate serum CRP level, we thus also investigated serum CRP
level. An interesting result in comparing the major alleles, is that both A allele in rs1417938
and C allele in rs1205 could up regulate serum CRP level, which is consistent with previous reports [16] [17] [18] [19] . Finally, we also found serum CRP level in fDEP patients was significantly higher than non-fDEP, which fits the above data regard to high-CRP expression related polymorphisms distribution between nonfDEP and fDEP groups. Although we have to acknowledge that CRP polymorphisms may have functions other than regulating serum CRP, our data still strongly suggests that higher level of serum CRP level might be one reason for depression occurrence.
Previous literature have found serum CRP level might be gender determined or related.
Furthermore, a large population scale survey has found serum CRP level were significantly higher in female than male [26] . To investigate whether gender was involved in our study as Furthermore, our results also showed fDEP patients had higher serum CRP level than non-fDEP, which indicated higher serum CRP level was positively related with depression.
Our results could supply novel information for depression occurrence and treatment.
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